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out of this total only 16 deaths took place when evipan was used and, according to the post-mortem reports, and to the coroner's findings, not one of these fatalities was attributed to evipan anasthesia. This in itself goes far to prove that in experienced hands evipan is a very valuable addition to the anaesthetist's armamentarium.
Conclusions.-Provided evipan is not administered single-handed, or to patients in the upright position, or to old and feeble subjects, and provided that an adequate airway is maintained, we are of opinion that this drug has a very large scope in the field of safe and useful ansesthesia. Evipan in Dental Anwsthesia By R. R. MACINTOSH, F.R.C.S.Ed.
To begin with, I shall refer to operations for simple extractions, of which hundred3 are carried out in London every day. The great majority of these cases present few difficulties to the anesthetist, but it is not sufficiently realized, outside the dental profession, that in a small percentage of them the problem of anesthesia is by no means so simple. This applies particularly to two totally different types of patient. The first is the robust individual, often alcoholic,' who boasts of his destructive achievements under previous aneesthetics. Even to an experienced aneesthetist, the provision of five minutes' tranquil operating-time for these cases is not an ea;sy one, and is often achieved only by pushing the patient to a degree of cyanosis which might be dangerous if carried any further. Before an operation in a nursing-home this type of man can be subdued by morphia or other potent sedatives. In dental practice, however, this is impossible, because the patient is expected to be' in a fit condition to go home immediately after his operation.
The second type of patient presents no technical difficulties at all. I refer to those who have a horror of inhalation anesthesia. Although aniesthetized with ease by gas-and-oxygen, these people suffer mental distress both before and after the administration. You are all familiar with the patient who tells you that he dreads the anesthetic far more than the operation. That this is a genuine fear of inhalation anasthesia, in no way associated with the severity of the operation, is borne out by the fact that the sarxe dread often exists in patients before dental extractions and other minor operations. In many cases this fear occurs in healthy subjects, and its cause is frequently traced to previous anesthetics which may or may not have been administered badly.
The same fear is found also in psychoneurotics, and others in poor health. These patients, on waking up after a short gas anaesthetic, say that they feel that they have been asleep for anything from a week to an eternity; they remain bewildered for some time; often they have experienced nightmares. We should endeavour to protect them against a repetition of these ordeals.
As an example of the extreme opposite, I would quote the case of a well-known professor who, immediately after his anesthetic, resumed his conversation with me exactly at the point at which it had been left off.
In my experience, about 90% of the usual operations performed in dental surgeries are accomplished successfully under gas-and-oxygen, with little inconvenience to patient, dentist, or anesthetist. For the remainder, evipan fills a much-needed want. In the alcoholic it eliminates struggling and its attendant dangers; in the neurotic it mitigates greatly the unpleasant mental disturbance of which I have just spoken.
The great majority of patients, after a small dose of evipan, wake up and'do not realize that the operation is over, or even that they have been asleep. Often their first remark is: "Don't begin yet, I am not yet asleep ! " As an example of the lack of appreciation of lapse of time, I have in mind the case of a child, aged 8, whom I anasthetized for tonsillectomy. An injection of evipan in bed was followed by intratracheal gas-and-oxygen in the theatre. Half an hour later, the child's first question to the mother at the bedside was: " Are they still pricking me ? " Remarks such as this are proof of the fact that the patient has suffered no distress.
It is a well-known fact that, those who have to face a series of inhalation anesthetics, instead of being reassured by experience, dread each approaching anesthetic more than the last, even when the administration has been in skilful hands. This apprehension has been almost entirely removed by the use of basal anesthetics of which only evipan, owing to its rapid elimination, is suitable for use in dental surgery. I once had to anDesthetize a woman whose teeth were to be extracted in five sittings. She was very apprehensive on the first occasion, but was completely reassured by her experience with evipan, and she regarded the subsequent aneesthetics with equanimity.
It has been stated that evipan should not be given to a patient sitting upright, for fear of a fall in blood-pressure. This is too wide a generalization. Naturally, fall in blood-pressure depends on the amount of evipan which is administered, and on the general condition of the patient. It might be courting trouble to give sufficient evipan to keep a patient anesthetized for fifteen minutes in the upright position, but enough can be given-and with complete safety-to keep him asleep for from one to three minutes, which allows plenty of time for quite a large percentage of extractions.
Apart from hospital work, my two partners and I have, to date, given evipan, either as the sole anmesthetic or as a basal anesthetic, in over 1,000 cases in private practice, and more than half of these have been for dental operations. If the patient has been in average health, we have had no compunction about giving him evipan in the upright position, and we have had no cause to regret having done so. Among my patients are included colleagues who, already familiar with evipan technique in the dental chair, have chosen to be anaesthetized in this position.
It is of the utmost importance to maintain a free airway during evipan anaesthesia. For dental work, unless an intratracheal tube is passed, it is easier to do this with the patient upright than when he is lying down. In the supine position, the tongue, throat-pack, blood, mucus, and debris, gravitate downwards, and tend to impede free respiration. For the majority of patients for whom I consider that evipan is indicated, I use the drug as a pre-anesthetic and not as the sole anaesthetic. It is my practice to give just enough to produce sleep and then to continue with nasal nitrous-oxide-andoxygen until the operation is finished. By following this technique a pleasant induction is assured and, owing to the small quantity of evipan used, recovery is reduced.to a period of only a few minutes.
For dental work it is advisable to have the mouth gagged open before the injection. The masseter muscle does not relax under small doses of evipan, so that, in the case of a short dental operation, if a prop is not iniserted, valuable time will be lost owing to difficulty in opening the mouth. Moreover, the use of force in opening the mouth may damage the teeth or gums and will certainly lighten the anaesthesia.
If evipan is to be used as a sole anaesthetic, one must endeavour to judge the length of an operation accurately. The difficulty of a particular extraction might be greatly overestimated-as in the case, of a colleague who asked to be ancesthetized with evipan only : It was estimated that a particular tooth would take seven or eight minutes to extract, and 8 c.c. were given ; the tooth, however, was out in a minute and the dose might have been halved.
In contrast to anaesthesia under nitrous-oxide and ether, the depth under evipan is uneven, being at its maximum almost immediately after the injection, after which, owing to the rapid elimination of the drug, it becomes progressively lighter. Dentists who have both extractions and fillings to do at one sitting may take advantage of this fact. The extractions, being more painful, should be carried out in the early stage of deep anesthesia, the conservative work being done while the effect of the anesthetic is gradually diminishing.
Out of nearly a thousand cases I have met with two patients who, on recovering consciousness, became quarrelsome for from fifteen to twenty minutes. Both were men of naturally aggressive temperament. While the period of anfsethesia afforded by evipan was perfectly tranquil, the post-operative period was turbulent. Both patients required forcible restraint. Occasionally, following evipan, a mild degree of hysteria, lasting for a few minutes, is seen in women, and though rare, this occurrence is perhaps more frequent than after nitrous-oxide.
There are no unpleasant sensations during induction. Doctors and dentists whom I have anmesthetized with evipan have told me that they prefer it to any other anesthetic that they have had, and I, personally, would choose to be anaesthetized with evipan rather than by any other method, but I would select my anaesthetist with care. When evipan was first introduced, I thought that the simplicity of the technique would narrow the scope of the expert anaesthetist. I am now of the opinion that its use should be restricted to those who have a sound knowledge of drugs and general anaesthetic routine. The simplicity of the procedure should not tempt the operator to give his own ancesthetics. The safeguarding of an unconscious patient is a whole-time job.
The general practitioner who gives gas until the patient is blue in the face, and then walks away from the chair, leaving the dentist to do his best, is finding his counterpart in the doctor who administers evipan, and then walks away from the field of operation, leaving the patient to look after himself.
Whilst attending operations, general practitioners have been impressed by the potentialities of the barbiturates given intravenously. One practitioner, after seeing pernocton used once, returned home, and some weeks afterwards I received a letter from him. He informed mo that he had used pernocton successfully in ten cases, but his eleventh patient had nearly died. What had he done wrong? I replied that he had not been justified in using such a powerful drug with so little experience of it. Had this patient died, the blame would have been attributed, in some quarters, to the drug, and not to the incompetence of the doctor.
The relative safety of various anesthetics is often discussed by doctors and dentists. It is frequently stated that gas is safer than ether, and that ether is safer than evipan. This statement appears reasonable, but it is not free from fallacy. In this country we regard gas as a safe anaesthetic, only because we do not ask much of it. It is my belief that if a cholecystectomy were attempted in the case of a powerful man under gas-and-oxygen only, more risk would be run than if he were guided through anmesthesia under a combination of gas, oxygen, and one of the more potent anaesthetics.
Similarly, if five minutes' peaceful ancesthesia in the dental chair is wanted for an extraction in the case of an alcoholic man, this can be obtained with less risk by means of evipan than by gas only. Emphasis should be laid on the fact that in dental work evipan is indicated in cases presenting anaesthetic difficulty, and not difficulty in extractions. For example, it is of value for the fat bronchitic or alcoholic, in whom extractions ae going to last only one or two minutes, but not for lengthy extractions in nora&Vd4kubjeots.
Evipan is particularly suitable for administration in a private houseO where the an2esthetist is unable to wait after the operation. With evipan recovery is rapid. whereas after avertin, pernocton, chloroform, or ether, recovery may be protractd, and the patient is unfit to be left without skilled attendance. I have been impressed by a fact to which, as far as I know, attention has not yet been drawn, namely that, as the result of a moderate dose of evipan, such as 6 c.c., the patient experiences sleep so deep and refreshing that his capacity for 348 further sleep is markedly diminished for several hours. In fact, when evipan is administered in the evening, a sleepless night may follow, unless a sedative such as omnopon, aspirin or medinal is given.
One is confronted with similar problems in choosing a basal anesthetic for both major dental operations (e.g. excision of cysts, and the removal of impacted wisdom teeth) and other surgical operations. For these cases I prefer pernocton, which induces slumber of any desired depth, and of much greater duration than that induced by evipan. The main advantages of pernocton are -(1) The patient can be put into a light sleep in bed. If necessary, this can be done an hour, or even two hours, before the operation, in order to elixminate the panic which, in some cases, is experienced as the hour of operation approaches.
(2) When the patient comes round from the anmesthetic he remains under the influence of pernocton for some time. Owing to the well-marked amnesia which this drug produces, he recollects little of the hours following the operation. If he has been sick he remembers nothing about it. Complaints of after-pain are much less frequent than in patients who have had evipan or no basal antesthetic at all.
For suitable cases, and in proper hands, I think the barbiturates, including evipan, are excellent, but I would temper my enthusiasm with a warning and say that they should be administered only by those who have had both considerable experience in the practical administration of anesthetics, and opportunities for observing the effect of drugs on different types of patient.
Dr. W. Alexander Low: I have taken a series of 140 cases including, as far as possible, all types of operation, using a fixed dosage of 10 c.c. of evipan except in the case of children. No premedication is used except atropine gr. -71 half an hour before operation. These cases cover all ages, from 9 years (a child who had an abscess of the shoulder opened under anesthesia with 32 c.c. of evipan alone), to 77 (a feeble man, who had his mandible excised, under 10 c.c. of evipan with gas-andoxygen, given through an endotracheal tube). One word in regard to the use of atropine. You have heard that Dr. Jarman does not like its use prior to evipan. My reason for giving it as a routine is that it dries up the secretion of saliva.
This prevents a very troublesome cough, which occasionally arises when atropine is not given. The cough, in turn, sets up a spasm of the cords, and I have had two cases in which it lasted for about five minutes, and was very troublesome. I did not undertake this series with the idea of using evipan alone. Instead I wanted to see in what type of case evipan could be used (without other drugs), and again what type of case required the addition of gas-and-oxygen, and even gas-oxygen and ether or chloroform. Out of 140 cases 30 operations were successfully performed under evipan alone. These were minor cases, such as dilatation and curetting, cystoscopy, removal of polypi (nasal and rectal), and the opening of abscesses-cases in fact, in which gas-and-oxygen would almost suffice. The after-results were excellent; no sickness; no headache ; the patient in many cases was able to take a meal and enjoy it a few hours after the operation.
I never had any anxious moments with any of these cases. The patients themselves were pleased and relieved that they had not' had to submit to having a mask over the face.
The next group is evipan and gas-and-oxygen. There were 75 cases of this combination, that is, over half the total number. The operations performed included operation for hernia, operation for internal cartilage of the knee, breast operations, suprapubic cystostomies, setting of fractures, and most of the gynmcological operations, excluding the abdominal cases. Some abdominal operations can be performed when the patient is under evipan and gas-and-oxygen, but in my experience relaxation is not consistently good. Ear, nose, and throat operations-such as tonsillectomy, using an endotracheal tube-mastoids, intranasal antrotomies, and operation on the nasal septumare included. The addition of gas-and-oxygen widens the scope tremendously, and also has the great advantage of lengthening the time the patient can be kept under. The amount of gas used in proportion to oxygen was lower, in most cases, than in ordinary gas-and-oxygen administration. The after-results were good: no headache; no sickness, except in three cases-a mastoid case in which the patient had been vomiting before operation, a tonsillectomy, and a dental extraction; in the two latter cases I think that blood was swallowed.
The next group is evipan, gas-oxygen and ether, of which there were twenty cases. Under this combination operations requiring relaxation were performed, such as abdominal section. It required very little ether indeed; in fact often only a whiff now. and again was necessary to produce relaxation. In most cases the patients were unaware they had had ether. They did not vomit and could not even taste the ether. The general condition after operation was good, but there is one point against this combination, when used for large major operations with much postoperative pain. The patient wakes to the pain too soon. This is a decided disadvantage, and in choosing the anesthetic in such cases, avertin, for instance, would be more suitable.
The next group is evipan, gas-oxygen and chloroform. This group is largely experimental. I wished to see if chloroform had any advantages over ether, as an adjunct to evipan and gas-and-oxygen. Very little was required to produce relaxation. I found that neither during the operation nor after did the result show any advantage over ether. Chloroform is a depressant-the blood-pressure has already been lowered by evipan. It must follow that the risk of using evipan, gas-oxygen and chloroform is greater than that of using evipan, gas-oxygen and ether. Under these circumstances I do not advocate the addition of chloroform to evipan and gas-and-oxygen. I gave a few regional ansesthetics for colostomies, and a few low-spinals for rectal operations, and in these cases have used a small dose of evipan to send the patient to sleep during the operation. This has been perfectly successful, but I am opposed to using evipan with high-spinal anesthesia, as the combined fall of bloodpressure from each makes it dangerous. The question was raised a short time ago at an anaesthetists' meeting, as to whether evipan affected the child when used in induction of labour. I gave 10 c.c. of evipan in several cases of induction-a few unsupported by gas-and-oxygen, and the rest with its addition. The results have been good, and it appeared to have no effect whatever on the baby. Labour commenced and was terminated in three of these cases within the twenty-four hours.
I have come to the following conclusions with regard to evipan (1) The technique of preparing the syringe and injection of evipan should be strictly followed.
(2) Evipan is a safe ana3sthetic, provided that it is used by someone accustomed to all types of anaesthesia.
(3) When evipan is used alone it is only suitable for minor surgical cases.
(4) It can be safely combined with other aneesthetics such as gas-and-oxygen and ether, regional and low-spinal anasthesia, but chloroform and high-spinal anaesthesia should not be combined with evipan.
(5) Sickness and headache are practically abolished, even Aen evipan is used in combination with gas-and-oxygen or gas-oxygen and ether the amount of ether used being very small.
(6) It is the wrong type of anaesthetic even when combined with gas-oxygen and ether to use in abdominal cases or in major surgery, because the patient regains consciousness almost as soon as the operation is at an end.
(7) Explicit instructions should be given to the nurses in charge of the case.
Firstly, in regard to morphia after operation: Morphia, gr. k can be given as soon as the patient is restless and complains of pain. If this dose is not sufficient, it can be repeated. A larger dose of morphia is dangerous, as the patient may collapse, and once given, the drug cannot be recovered. Secondly, they should be warned what might happen should a patient collapse, and should know how to deal with it. Lobeline should be given for respiratory failure, intramuscularly or intravenously according to the urgency. Carbon-dioxide should be given if respiration has become too slow. It is waste of time to give 5% or 7% carbon-dioxide and oxygen. Give carbon-dioxide until the patient begins to take deep inspirations, then stop it. There is'plenty of oxygen in the air, and the carbon-dioxide can be repeated as often as is necessary. Coramine should be given if a cardiac stimulant is required, and it also can be repeated as often as required.
(8) Its main disadvantage is the restlessness after operation; this occurs in only a small percentage of cases and can be controlled by a small dose of morphia. Twitching immediately the drug is injected can be almost abolished if the drug is injected very slowly. By that I mean: Take forty-five seconds to inject the first 3 c.c.-wait thirty seconds, then inject the remainder at 1 c.c. per ten seconds. If any sign of twitching still occurs, wait and inject more slowly. Another disadvantage which occasionally occurs is the absence of veins suitable for intravenous injections.
With regard to the teaching of evipan administration to students: I am in favour of showing students how evipan is given, paying particular attention to the technique, and explaining the dangers and how to combat them. I cannot help feeling that evipan or a drug of this type, given intravenously, is going to take its place in anesthesia of the future, either used alone or in combination with gas-and-oxygen. It is therefore important that the student of to-day should be conversant with the methods employed. The accidents which have occurred were probably due to lack of sufficient experience in the use of the drug. A student is only required to give twenty anmesthetics to be signed-up before being qualified. After giving only so few anaesthetics he cannot expect to be fully conversant, either with anesthesia in general, or with evipan in particular. When students are qualified it will fall to the lot of many to give anastheti(s whilst holding house appointments. This brings us to an important point. Should house-officers be allowed to administer evipan ? My answer to this. is that they should not be allowed to do so until they are expert in the giving of ordinary general anesthetics. When they go out into practice a number will give, their own anaesthetics. Some of their patients will ask for evipan or an anaesthetic of that type. If they know something about the administration, they will be more competent to give it, if they wish to do so, and-probably more important stillthey will realize its limitations and their own. My next point is the attitude of some of our colleagues towards these new anasthetics. An anesthetist is called in, and it is sometimes intimated to him that he is not to use any of these "new-fashioned drugs." Anmesthetists all welcome the co-operation of the surgeon or physician in the case and they are only too pleased to discuss with them the anesthetic to be used. But surely it should rest with the anesthetist to decide what anesthetic will best meet the needs of the patient and the surgeon! I should like to stress this point, as it is important. We do not combine enough. A short conversation on the telephone is quite sufficient in most cases to produce satisfaction on both sides. It is sometimes found that this hostile attitude towards a drug has been adopted solely because of one reported accident, and not because of any special knowledge that that particular individual has of the drug. I have met patients who have been told by their medical advisors that evipan is very dangerous. This is quite the wrong attitude to adopt unless supported by conclusive evidence. Evipan and its like were brought out for several reasons, but with one main object in view-to improve the condition of the patient before and after the operation. If nervous apprehension before operation, shock at the operation and the after-effects, such as headache, nausea and vomiting, can be avoided, the patient is materially helped on the road to a speedy recovery, and therefore the greater is the success of the operation.
Mr. I. W. Magill: The intravenous use of the barbiturates in this country was stimulated by the introduction of nembutal in 1930. It was of historic interest in the present discussion that in 1931 the Lancet ((i), 595), in a leading article prophesied that the barbiturates would not be in use in 1932. This propbecy was followed later by a leading article in the British Medical Joutrnal (1932, (i) , 438), which practically condemned the intravenous injection of these drugs. In spite of this attitude on the part of our leading medical journals, evipan was introduced. The popularity of evipan is proof of the efficacy and accuracy of dosage obtainable by intravenous injection, a method of which I have always been an advocate.
Evipan can be used in anasthesia in two ways:
(1) As a basal hypnotic it is effective, as far as induction of subsequent anwstbesia is concerned, but its transient qualities render it inferior to other agents when the help of the basal hypnotic is required, (a) during maintenance or (b) to promote post-operative sleep.
(2) As a complete anasthetic it is clearly of inestimable value in many short operations, such as dental extraction in patients who have proved difficult under nitrous-oxide, or for the insertion of radium needles, etc. But the use of evipan in long dental operations or in major surgery is quite a different proposition.
The maintenance of the airway is of first importance. In long dental operations it is generally agreed that intubation alone guarantees this safeguard. If intubation is to be carried out, evipan as the sole anesthetic is unsatisfactory. The use of evipan alone in operations-such as tonsillectomy or appendicectomy on patients in whom there is no contra-indication to the use of other forms of general or. local anaesthesia, appears to me unjustifiable.
The method of administration of evipan calls for careful consideration. The injection of a predetermined dose based on body-weight is as unreasonable as an attempt to obtain surgical anesthesia by drinking a calculated dose of chloroform. The barbiturates are notorious for the variation and duration of their effects, and evipan is not an exception. I have obtained anesthesia of twenty minutes' duration with 2 -5 c.c. in a man; and with 9 c.c. I have failed to obtain satisfactory anwsthesia for bronchoscopy in a boy aged 9. This latter patient slept for twelve hours and was drowsy for twenty-four hours following the injection. Evipan should be regarded as one member of a group of drugs which is capable of infinite expansion. I have suggested to one maker the need for a barbiturate as efficacious as evipan, but with a longer action. I believe that this new derivative will be forthcoming in the near future. In the meantime* evipan must be regarded as having a definite place in anmsthesia.
